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[0046]^. XTffl«§#36, yyffflfllf#3 

7 1 jje* - b y -y vmm®m®w# 35 1 mmzmsiL 

«7-fa U-^ 1 jfiftfc*- b 'J -y ^^fflOVX 

f.xV'-* 8 0^g§ix^M^^XrA$-^-f 

t . ±f e^f4* - h y >y ^' 1 3 « , f^d 

v^iH 1 0 iz^Ztih Xolzti—bV >y ^*3e^ffl<50-?x 
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[ 0 0 4 7 ] *- b y -y yjagffl^t a l/-^8 0 

ii. vv? (m*tf) iz&KtoixtzWknmmj)- h 

'J -y^'l 3<0+*»&ft£S*Ufcfe (#^) Olf4*-h 
'J >yx*l 3 SrEDaJU Mgffln4f>y hi U«7-t 
3. \y—9 1 ^ J: 0 \,zWfc-$h . 

8 ot±, *- h y >y >?3aft»fflD^«y br#tt5fe«te* 
- h y >y ^^ffl^-^ 7^81 *qx 0 WfbtlX v . 

^ <0*- b y -y ">'3S^ffl^^ -y ^ 8 1 ti. ±T*fofcH! 
BMWW*-««lffl*fflm8 la, 81b $-^TL, -*f 
t0ffi^fflM8 1a. 8 1 b(2xr|gi)^S8 2^ck , )X 

im&m ixm®* - b y y ^ 1 3 Sr^-r* 

[0048] -eLT, XT|g»^S8 2«. 
^8 3^l,r«»SfL53g»^(cJ:«)«»§*ift. 

g*$il/cMB*- b y >y is 1 3 *QSHC«r* fc . 7Zt 
il^-^8 0(i. *-b'J 7y?t«|fflft7^8l5ffl 
WCffiJflar»tf)S£B* - b y y V 1 3 Sr V— t a 

lfrmi. mzffiu^mmcomm-h y -y^i 3 

Srffi^LTT'xf icof&#ys:;P7*a.x.y h 1 1 

[004 9] Z<?>£ 0 jl l^-^ 1 1 8 0 Srlgg 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the robot for paint constituted so that a 
coating might be alternatively supplied to the coating supply system way formed along 
with the robot arm. 
[0002] 

[Description of the Prior Art] For example, in the painting process which paints a work- 
piece front face with the robot for paint, if a work piece is conveyed by conveyor, the 
robot for paint will perform predetermined paint according to the paint program by which 
teaching was carried out beforehand. That is, if a work piece arrives at activity area, the 
robot for paint starts paint automatically, and by the time a work piece passes through 
activity area, he will terminate predetermined paint. And after predetermined paint is 
completed, the robot for paint makes it circle in an arm, and returns to a paint starting 
position. 

[0003] Thus, in the paint system which performs paint automatically using the robot for 
paint, when the color of a coating is specified with the work piece and the paint color of a 
work piece changes, conveyance of a work piece is interlocked with and the so-called 
color substitute is performed. Moreover, in the robot for paint, it is constituted so that the 
coating of 1 may be alternatively supplied through the coating supply system way formed 
in the paint gun with which it was equipped at the tip of an arm along with the arm, and 
the recoloring bulb unit is prepared in the coating supply system way. In addition, a 
recoloring bulb unit has the thing of a configuration of being carried on the arm of the 
robot for paint, and the thing installed in locations other than an arm (for example, 
location a pedestal or near the robot etc.). 

[0004] Parallel connection of two or more bulbs by which two or more coating tubes with 
which two or more coatings with which colors differ, respectively extended from each 
coating source of supply are connected to this recoloring bulb unit is carried out to the 
manifold. And the coating tube pulled out from the discharge side of the manifold of a 
recoloring bulb unit, an air tube, and a thinner tube are arranged so that it may not 
interfere with actuation of the wrist section, and they are connected to a paint gun. 
[0005] 

[Problem(s) to be Solved by the Invention] By the robot for paint by which a recoloring 
bulb unit is carried as mentioned above, many coating tubes are also constructed across 
on an arm, and when attaching many tubes takes much time and effort, a big load is given 
to the part arm. For this reason, in case predetermined carries out paint actuation of the 
robot for paint, there is a problem that the locus precision of robot actuation falls. 
[0006] Moreover, in the robot for paint, the coating distribution systems for [ all ] colors 
(a pump, tube, etc.) used for paint needed to be installed, and this caused an increment in 
cost. Since the distance from a recoloring bulb unit to a paint gun became long when a 
recoloring bulb unit was prepared in the locations (for example, near a coating source of 
supply etc.) distant from the robot for paint on the other hand and not having been carried 
in the robot for paint, it needed to discard at every color substitute of the coating which 
remains from a recoloring bulb unit before a paint gun, and there was a problem that the 
amount of waste fluid increased and the futility at the time of recoloring increased. 



[0007] Moreover, when two kinds of coatings were mixed, after mixing beforehand 
before being sprayed from the paint gun, time amount borrowed, the quality of a coating 
changed, or the mixed coating was useless when a mixing ratio was subject to change. 
Moreover, in the robot for paint, two kinds of coatings may be mixed at a fixed rate, a 
paint gun may be supplied, and it may paint. In that case, it is common to mix two kinds 
of coatings manually. Moreover, the flow rate of 2 liquid which may be made to mix 2 
liquid at the time of paint, for example, is mixed is made regularity, respectively, and the 
method of changing the time amount mixed according to the mixing ratio specified 
beforehand is also considered. 

[0008] However, by the above-mentioned 2 liquid mixing approach, after mixing 2 liquid 
before actually using it, most time amount has passed, hardening of the coating mixed in 
the meantime starts, and the coating quality considered as hope is not acquired. Thus, 
when there was modification of a mixing ratio, the coating mixed once newly needed to 
create the mixed coating, and since preservation of long duration was not completed, 
while saying that the mixed coating created beforehand will become useless, it had a title. 
[0009] Moreover, the time amount which mixes 2 liquid with a mixing ratio was 
changed, and while saying that the coating quality which homogeneity cannot be made to 
mix two kinds of coatings, but concentration-deviation generates between 2 liquid by the 
mixed approach, and is considered as hope was not acquired, there was a title. Then, this 
invention aims at offering the robot for paint which solved the above-mentioned technical 
problem 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, this invention has the following descriptions. A recoloring bulb unit is prepared 
in the coating supply system way in which it was equipped with the paint gun at the tip of 
an arm, and invention of the claim 1 above-mentioned publication was formed along with 
said arm. In the robot for paint constituted so that the coating of 1 might be alternatively 
supplied to said paint gun by change actuation of this recoloring bulb unit, it is 
characterized by having established the branching path in said coating supply system 
way, and preparing the coating device which supplies other coatings to this branching 
path. 

[001 1] Therefore, since the coating device which supplies other coatings to the branching 
path of a coating supply system way was prepared according to invention according to 
claim 1 , it becomes possible to reduce the number of coating tubes, as a coating with little 
number of coats is supplied from the coating device which branched from the coating 
supply system way, and the burden of a robot arm can be mitigated. Moreover, as for 
invention of the claim 2 above-mentioned publication, it is equipped with a paint gun at 
the tip of an arm In the robot for paint constituted so that a recoloring bulb unit might be 
prepared in the coating supply system way formed along with said arm and the coating of 
1 might be alternatively supplied to said paint gun by change actuation of this recoloring 
bulb unit A branching path is established in said coating supply system way, the coating 
cartridge which supplies other coatings to this branching path is connected, and it is 
characterized by establishing a coating change means to supply alternatively the coating 
from said coating cartridge, or the coating from said coating supply system way to said 
paint gun. 

[0012] Therefore, in order according to invention according to claim 2 to connect a 



coating cartridge to the branching path which branched from the coating supply system 
way and to supply alternatively the coating from a coating cartridge, or the coating from a 
coating supply system way to a paint gun, For example, it becomes possible to reduce the 
number of coating tubes, as a coating with little number of coats is supplied from the 
coating cartridge which branched from the coating supply system way, and the burden of 
a robot arm can be mitigated. 

[0013] Moreover, as for invention of the claim 3 above-mentioned publication, it is 
equipped with a paint gun at the tip of an arm. In the robot for paint constituted so that a 
recoloring bulb unit might be prepared in the coating supply system way formed along 
with said arm and the coating of 1 might be alternatively supplied to said paint gun by 
change actuation of this recoloring bulb unit A branching path is established in said 
coating supply system way, the device which supplies other coatings or liquids to this 
branching path is prepared, and the coating or liquid from said device besides the above 
is characterized by establishing a mixed means to supply a quantum every during supply 
of the coating of 1 to said coating supply system way. 

[0014] Therefore, since other coatings or liquids of the device prepared in the branching 
path during supply of the coating of 1 by the mixed means on the coating supply system 
way are supplied a quantum every according to invention according to claim 3, 2 liquid 
can be stably mixed with the mixing ratio of arbitration. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained with a drawing. Drawing 1 is the block diagram showing the configuration of 
one example of the robot for paint which becomes this invention. Moreover, drawing 2 is 
the perspective view showing the robot for paint. As shown in drawing 1 and drawing 2 , 
the manipulator 1 of the robot for paint is installed in the paint area which performs paint, 
and a coated object is supplied to the paint area 2 at a fixed rate by conveyor (not shown [ 
both]). 

[0016] A manipulator 1 is an articulated robot of a playback form which performs paint 
actuation by which teaching was carried out beforehand, when a coated object is 
conveyed. A manipulator 1 is theta 1 on a profile, a pedestal 3, and a pedestal 3. In a 
direction It is theta 2 on the revolution base 4 in which it circles, and the revolution base 
4. It extends horizontally from the upper limit of the 1st arm 5 rocked in a direction, and 
the 1st arm 5, and is theta 3. It consists of the 2nd arm 6 rotated in a direction, and the 
wrist section 7 prepared at the tip of the 2nd arm 6. 

[0017] The paint gun 8 is attached at the tip of the wrist section 7. The paint gun 8 moves 
to a predetermined paint height location with rocking of the 1st arm 5 and the 2nd arm 6, 
and the coating injection direction is changed by the wrist section 7. Each moving part 
drives a manipulator 1 by the motor (not shown), the location and the paint direction of 
the paint gun 8 are adjusted, and each motor is controlled to drive the revolution base 4, 
the 1st arm 5, the 2nd arm 6, and the wrist section 7 with the control signal from the robot 
controller 10. Moreover, the encoder (not shown) for detecting the include angle of each 
moving part is built into each joint part of a manipulator 1, and the rotation location 
detecting signal of each moving part is fed back to the robot controller 10. 
[0018] In addition, it connects with each motorised section (not shown) of a manipulator 
1 through cable 10A, and connects with the coating feeder 14 through cable 10B, and the 
robot controller 10 is connected with the control unit 15 through cable IOC. The 



recoloring bulb unit 1 1, the coating cartridge 13 as a coating device, and the coating 
pump 29 are attached in the top face of the 2nd arm 6. The coating cartridge 13 is the 
tank by which it filled up with the coating of few [ comparatively / operating frequency ] 
colors, and is prepared as an auxiliary coating source of supply. Therefore, it is not 
necessary to connect the coating tube for supplying few [ operating frequency ] coatings 
to the recoloring bulb unit 11. Moreover, the coating cartridge 13 is fixed in the condition 
of having been laid in the upper part of the recoloring bulb unit 1 1, in this example. 
[0019] In addition, the coating supply system way indicated by claim 1 is a configuration 
including ducts, such as a coating tube connected to the above-mentioned recoloring bulb 
unit 1 1 and the recoloring bulb unit 11. Therefore, the coating cartridge 13 is good also as 
a configuration which may attach so that direct continuation may be carried out to the 
recoloring bulb unit 1 1, or is prepared in the middle of the duct between the recoloring 
bulb unit 1 1 and the paint gun 8. 

[0020] Therefore, it is constituted so that only the coating of the color used frequently 
may be supplied to the recoloring bulb unit 1 1 from the coating feeder 14, and the 
number of coating tubes connected to the part recoloring bulb unit 1 1 can be reduced. 
Therefore, while being able to reduce the number of coating tubes and being able to 
mitigate the burden of the 2nd arm 6, paint actuation precision is securable. 
[0021] The coating of each color is supplied to juxtaposition from the coating feeder 14, 
and to the recoloring bulb unit 1 1, the coating pump according to each color built in the 
coating feeder 14 (not shown) is alternatively driven by the control command from the 
robot controller 10, respectively, and sends a coating to it. Moreover, the robot controller 
10 is managed by the control unit 15 as a host computer with the ** robot controller 
which controls other robots for paint. 

[0022] Moreover, from the recoloring bulb unit 1 1, as shown in drawing 2 R> 2, the 
coating system supply tube 19 which supplies a coating, the air for washing, and thinner, 
the air supply tube 20 for gun control which carries out on-off control of the paint gun 8 
with pneumatic pressure, and the air supply tube 21 for atomization which supplies the 
air for atomizing a coating are pulled out. And each tubes 19-21 pulled out from the 
recoloring bulb unit 1 1 are connected to the wrist section 7. 
[0023] Moreover, the coating system supply tube 22 pulled out from a rm side wrist 
member 7 a, the air supply tube 23 for gun control, and the air supply tube 24 for 
atomization are connected to p aint gun side wrist member 7b . Moreover, the coating 
system supply tube 25 pulled out from paint gun side wrist member 7b, the air supply 
tube 26 for gun control, and the air supply tube 27 for atomization are connected to the 
paint gun 8. 

[0024] Furthermore, the coating pump 29 which consists of a gear pump is arranged by 
the coating system supply tube 19 constructed across the top face of the 2nd arm 6. This 
coating pump 29 pressurizes the coating from the recoloring bulb unit 11, and supplies it 
to the paint gun 8. Here, the configuration of the recoloring bulb unit 1 1 is explained. 
Drawing 3 is the top view of the recoloring bulb unit 1 1 carried on the arm. Moreover, 
drawing 4 is the side elevation of the recoloring bulb unit 1 1 . 
[0025] As shown in drawing 3 and drawing 4 , as for the recoloring bulb unit 1 1, the 
selector valves 31-34 for coatings, the selector valve 35 for coatings for cartridges, the 
selector valve 36 for air, and the selector valve 37 for thinner are formed in the manifold 
30. Two or more coating supply tubes 12a-12d which supply the coating of each color 



from the coating feeder 14, and the coating reflux tubes 12f-12i which make a coating 
flow back to the coating feeder 14 are connected to each selector valves 3 1-34 for 
coatings of the recoloring bulb unit 1 1. Moreover, the air supply tube 16 which supplies a 
compressed air is connected to the selector valve 36 for air, and the thinner supply tube 
17 which supplies the thinner as a penetrant remover is connected to the selector valve 37 
for thinner. 

[0026] Furthermore, the tubes 18a-18g for signals for supplying the pneumatic signal as a 
control signal from the robot controller 10 to each selector valve are connected to the 
recoloring bulb unit 11. The coating cartridge 13 is being fixed to the upper part of the 
recoloring bulb unit 1 1 by the holder 41 which consists of a metal band. And nozzle 13a 
of the coati ng cartridge 1 3 is formed jn the shape of L charactgr , and is connected with 
the joint 55 formed at the tip of the duct 43 which extends in the upper part from the 
recolQringJbulb uyLU • This joint 55 functions as a branching path which bra^ETed from 
the coating supply system way. In addition, it fills up with the coating of few [ 
comparatively / operating frequency ] colors, and the coating cartridge 13 is exchanged 
after the coating with which it fills up is used. 

[0027] Thus, since the number of the coating tube connected to the recoloring bulb unit 
1 1 by being equipped with the coating cartridge 13 is reducible, while setting like an 
erector and being able to reduce a piping man day, the maintainability at the time of a 
maintenance improves. Moreover, since the pump of the coating feeder 14 and the 
number of tubes can be reduced, when the cost of a system is reduced, an installation 
tooth space is also reducible. 

[0028] Furthermore, the mass of the coating tube constructed across by the 2nd arm 6 is 
reduced, the load of arm mechanical-component HE is mitigated, the response delay of 
the part manipulator 1 decreases, and locus precision improves. For this reason, the paint 
quality of the painted surface painted by paint actuation of a manipulator 1 improves. 
And since it is not necessary to make a coating flow back and and especially the amount 
of waste fluid at the time of recoloring decreases when the paint gun 8 is OFF in using 
the coating cartridge 13, a running cost can be made cheap. 

[0029] Moreover, since the number of a coating tube is reduced and an attachment tooth 
space becomes small, the recoloring bulb unit 1 1 becomes possible [ carrying also in a 
comparatively small manipulator ]. Drawing 5 (A) is the front view of a holder 41. 
Moreover, drawing 5 (B) is the side elevation of a holder 41 . 

[0030] As shown in drawing 5 (A) and (B), a holder 41 consists of presser-foot section 
41c which contacts the arms 41a and 41b which contact the both sides of the recoloring 
bulb unit 1 1 and the coating cartridge 13, and the upper part of the coating cartridge 13, 
and the attachment sections 41 d and 41e horizontally bent from the lower limit of Arms 
41a and 41b. And 41 f of insertion holes of the bolt 45 fixed to an arm 6 is prepared in the 
attachment sections 41 d and 41e. And the stop member 42 bent in the shape of L 
character is being fixed to the mid-position of presser-foot section 41c with the mounting 
bolt 43 and the nut 44. This stop member 42 consists of extension section 42a which 
extends ahead from presser-foot section 41c, and stop section 42b caudad bent from the 
edge of extension section 42a. 

[0031] Drawing 6 is the side elevation of the coating cartridge 13. As shown in drawing 6 
, slot 13b for the arms 41a and 41b of the above-mentioned holder 41 and presser-foot 
section 41c to fit in is prepared in the side face and top face of the coating cartridge 13. 



The depth of this slot 13b is equivalent to the thickness of Arms 41a and 41b and presser- 
foot section 41c, and the width of face of slot 13b is formed so that it may correspond to 
the width of face of Arms 41a and 41b and presser-foot section 41c. Therefore, when stop 
section 42b of the stop member 42 contacts the front end of the coating cartridge 13, a 
holder 41 can fix the coating cartridge 13 in every direction firmly, while the attachment 
sections 41d and 41 e are fixed to an arm 6, where fitting is carried out to slot 13b of the 
coating cartridge 13. 

[0032] That is, even if the 2nd arm 6 is rocked in a cross direction, a horizontal direction, 
or the vertical direction, the coating cartridge 13 is held stably and the omission under 
paint actuation are prevented. Drawing 7 is drawing of longitudinal section showing the 
connection structure of nozzle 13a of the coating cartridge 13. 

[0033] As shown in drawing 7 , nozzle 13a of the coating cartridge 13 is a nozzle only for 
cartridge attachment for connecting with the recoloring bulb unit 1 1 . The tip of nozzle 
13a serves as a taper configuration by cone-like section 13c, and 13d of bodies is 
prepared in the upper part of cone-like section 13c. Moreover, between cone-like section 
13c and 13d of bodies, constriction section 13e for a stop is prepared 
[0034] And the ball 46 (a broken line shows among drawing 7 ) which is pushed up in 
case it is filled up with the coating pressurized with air, and blockades 13f of internal 
passage is inserted in 13f of internal passage of nozzle 13a as a cap. Moreover, the slot 47 
is established in the inner circumference side of constriction section 13e. The slot 47 is 
equipped with oil seal 48. Furthermore, space 49 is formed above oil seal 48. The balls 
51 and 52 for a stop energized inside with the coil spring 50 are formed in the interior of 
this space 49. 

[0035] On the other hand, the joint 55 of the duct 43 which extended from the recoloring 
bulb unit 1 1 has the claw part 56 stopped by constriction section 13e. This claw part 56 is 
narrow while nozzle 13a is inserted, it is stopped by section 13e, and combines a duct 43 
and nozzle 13a. Moreover, on the point periphery of the nozzle 57 of a joint 55, it 
becomes depressed, and 58 is prepared. The above-mentioned balls 51 and 52 for a stop 
fit in, and this hollow 58 is stopped. Therefore, when the coating cartridge 13 is attached, 
the balls 51 and 52 for a stop commit coupling by engagement to a hollow 58. 
[0036] Moreover, if the nozzle 57 of a joint 55 is inserted in 13f of internal passage of 
nozzle 13a, the ball 46 which blockades 13f of internal passage of nozzle 13a will be 
depressed caudad, and will make nozzle 13a an open condition. Thereby, the duct 43 of 
the recoloring bulb unit 1 1 is opened for free passage with the coating cartridge 13 
through a nozzle 57 and nozzle 13 a. 

[0037] In addition, when the claw part 56 stopped by constriction section 13e has a high 
pressure in the coating cartridge 13, it is stopped by constriction section 13e and the 
coating cartridge 13 is fixed. Moreover, while the coating in the coating cartridge 13 is 
breathed out and decreasing, the pressure in the coating cartridge 13 falls and is narrow, 
the stop force of a claw part 56 over section 13e becomes weaker, and the coating 
cartridge 13 can be removed from a joint 55. 

[0038] Drawing 8 is the block diagram showing the configuration of the recoloring bulb 
unit 1 1. As shown in drawing 8 , as for the recoloring bulb unit 11, parallel connection of 
the above-mentioned selector valves 31-34 for coatings, the selector valve 35 for coatings 
for cartridges, the selector valve 36 for air, and the selector valve 37 for thinner is carried 
out to the manifold 30. The selector valves 31-34 for coatings are 3 port two position 



valves of the air actuation type which carries out valve-opening actuation by the 
pneumatic signal supplied through the air tubes 18a-18d. In addition, when a pneumatic 
signal is not inputted from the tubes 18a-18d for signals, the selector valves 31-34 for 
coatings made the coating supplied from the coating supply tubes 12a-12d flow back to 
the coating feeder 14 through the coating reflux tubes 12f-12i, and have prevented 
hardening of a coating. And coating A-D from which a color differs, respectively is 
supplied, and air will be supplied to the selector valve of the selected color, and if the 
color of the arbitration according to the paint color of a non-painting object is chosen 
among coating A-D, the se lector valves 31-34 for coatings will change so that only the 
selector valve into which the pneumatic signal was inputted among the selector valves 
3 1-34 for coatings may carry out the regurgitation of the coating to a manifold 30. 
[0039] Moreover, the selector valve 3 5 for coatings for cartridges, the selector valve 36 
for air, and the selectory alve 3 7 fortEinner are 2 port two position valves of the air 
actuation type which carries out valve-opening actuation by the pneumatic signal 
supplied through the tubes 18e-18g for signals, respectively. Moreover, in the middle of 
the coating system supply tube 19 which opens between a manifold 30 and the paint guns 
8 for free passage, the air operation bulb 60 which controls the air supply pressure to the 
coating pump 29 and the coating pump 29 is arranged. 

[0040] Furthermore, the air supply tube 26 for gun control which supplies the on-off 
signal of a spray, and the air supply tube 27 for atomization which supplies the air for 
atomization are connected to the paint gun 8. Here, wh en there are paint directions of the 
color w hich is not used usu ally, while equipp ing the upj xajart of the m^ifpld J^ofjhe 
recoloring.bulb.unitJA^with_the_coating cartridge 13 of the assignmentjcolqr jndfixing 
with a holder 41 , the joint. 55 pf a duct 43 is connected to nozzle T3a?When Tit fills up 
with the coating for one playback and few [ comparatively / operating frequency ] 
coatings are specified by the coating cartridge 13, the selector valve 35 for coatings for 
cartridges is made to open to it, and the coating of the coating cartridge 13 is usually 
supplied to it to the paint gun 8. Moreover, after the paint by the coating of the coating 
cartridge 13 is completed, thinner equips the manifold 30 of the recoloring bulb unit J 1 
with a nother cartr idge which^came^outhttle restoratioig^^d ^ashes the interior of a 
manif£ld3.U. Inaddition, the thinner suppliHffrom the selector valve 37 for thinner 
washes washing of the paint gun 8. 

[0041] Drawing 9 is drawing of longitudinal section for explaining the configuration of 2 
port two position valve of an air actuation type. As shown in drawing 9 , the selector 
valve 35 for coatings for cartridges consists of a profile, upper housing 63, lower housing 
64, a piston rod 65, etc. The air room 71 held at the pneumatic pressure supplied from the 
air inflow way 69 and the air inflow way 69 of the air for a piston drive to which a 
pneumatic signal is supplied through tube 18e for signals is established in upper housing 
63. 

[0042] The piston 72 attached in the piston rod 65 is contained, and the air room 71 is 
airtight by the lip seal 73 with which the periphery of a piston 72 was equipped. If the 
pneumatic signal from the air inflow way 69 is supplied to this air room 71, a piston 72 
will be pressed caudad and will move below (the direction of A) with a piston rod 65. 
The spring receptacle 74 with which the coil spring 76 which energizes a piston 72 up 
(the direction of B) contacts lower housing 24 on the other hand is attached. 
[0043] The coating inflow way 77 is established in the left lateral of lower housing 64. 



This coating inflow way 77 is opened for free passage by the coating room 75, and the 
duct 43 opened for free passage by the coating cartridge 13 is connected. Here, if the 
pneumatic signal from tube 18for signals e is supplied to the air room 71, the valve 
element 78 of the shape of a taper which the piston 72 and the piston rod 65 moved below 
(the direction of A), and was prepared in the lower limit of a piston rod 65 will secede 
from a delivery 79, and will open a delivery 79. Thereby, the coating of the coating 
cartridge 13 supplied to the coating inflow way 77 passes through the coating room 75 
and a delivery 79, and is breathed out by the manifold 30 of the recoloring bulb unit 1 1 . 
[0044] Moreover, if supply of a pneumatic signal stops from tube 18 for signals e, the air 
pressure of the air room 71 will decline and a piston rod 65 will be pushed up up (the 
direction of B) by the spring force of a coil spring 76. Thereby, the valve element 78 
prepared in the lower limit of a piston rod 65 is inserted into a delivery 79, and blockades 
a delivery 79. Therefore, the coating supply to a manifold 30 from the coating cartridge 
13 stops. 

[0045] Thus, if a valve element 78 will carry out valve-opening actuation, the coating of 
the coating cartridge 13 will be supplied to the paint gun 8, if a pneumatic signal is 
supplied to the air room 71, and the pneumatic signal to the air room 71 becomes off, a 
valve element 78 will carry out clausilium actuation of the selector valve 35 for coatings 
for cartridges, and coating supply of the coating cartridge 13 is suspended. Therefore, the 
selector valve 35 for coatings for cartridges is made into a clausilium condition when 
performing exchange of the coating cartridge 13, and when supplying a coating to the 
paint gun 8, it is changed to a valve-opening condition. 

[0046] In addition, the explanation is omitted although the selector valve 36 for air and 
the selector valve 37 for thinner also have the same composition as the above-mentioned 
selector valve 35 for coatings for cartridges. Drawing 10 is a block diagram for the 
manipulator 1 for paint to also explain the paint system by which the manipulator 80 for 
cartridge exchange was installed in near. The above-mentioned coating cartridge 13 can 
be automatically exchanged with the manipulator 80 for cartridge exchange, as a worker 
may be made to exchange by manual operation or it is shown in drawing 10 . 
[0047] The manipulator 80 for cartridge exchange takes out the coating cartridge 13 of 
the color (number) specified out of two or more coating cartridges 13 put in order by the 
rack (not shown), and it operates so that the manipulator 1 as a robot for paint may be 
equipped. As for the manipulator 80, the chuck 81 for cartridge exchange is attached at 
the tip of a wrist by the robot only for cartridge exchange. This chuck 8 1 for cartridge 
exchange has the pawls 81a and 81b for grasping of the pair which carries out a switching 
action in the vertical direction, and the pawls 81a and 81b for grasping of a pair can 
operate in the direction of X with the air driving gear 82, and can grasp the coating 
cartridge 13. 

[0048] And the air driving gear 82 is controlled by the pneumatic signal supplied through 
the air tube 83. For example, when the coating cartridge 13 with which the recoloring 
bulb unit 1 1 of a manipulator 1 was equipped becomes empty, a manipulator 80 removes 
the used coating cartridge 13 from a manipulator 1 using the chuck 81 for cartridge 
exchange, grasps the intact coating cartridge 13 new next, and is made to equip the 
recoloring bulb unit 1 1 of a manipulator 1 with it. 

[0049] Thus, since exchange of the coating cartridge 13 is automatically performed with 
the configuration which installs manipulators 1 and 80, it is also possible to lose the 



recoloring bulb unit 1 1 from a manipulator 1, and only for the coating cartridge 13 to 
enable it to supply a coating therefore. In that case, while being able to mitigate the 
burden of the 2nd arm 6 sharply and being able to raise the operating characteristic of a 
manipulator 1, a precision of operation can be raised more. 
[0050] Next, the modification of this invention is explained. Drawing 1111 is a 
perspective view at the time of carrying the paint system 90 of a modification in the arm 
of a manipulator. As shown in drawing 1 1 , a manipulator 121 is the same configuration 
as the manipulator 1 mentioned above, gives the same sign to the same part, and omits 
the explanation. 

[0051] On the 2nd aimia of a manipulator 121, the coating control-of-flow pump 97 of 
the paint systenr90, the flow meter 99, the curing agent control-of-flow pump 100, the 
metering pump 103, and the joint section (2 liquid mixer) 106 grade a re carried. Thus, 
since the paint system 90 is small, the 2nd artn 6 upper part can be made to contai n it to 
l oading or the interior. " ~ " 

[0052] Drawing 12 is the schematic diagram showing the configuration of the paint 
system 90 of a modification. Moreover, drawing 13 is the block diagram showing the 
configuration of a piston form pump. As shown in drawing 12 and drawing 13 , the paint 
system 90 is carried in the manipulator 121 as a robot for paint which is 2 liquid hybrid 
system which has coating supply system way 90A which feeds the paint gun 8 with 
Coating A, and curing agent supply system way 90B which feeds with a curing agent B, 
for example, was considered as the above configurations. In addition, coating supply 
system way 90A is the system way opened for free passage by the recoloring bulb unit 1 1 
mentioned above, and curing agent supply system way 90B is the branching path which 
branched from coating supply system way 90A. 

[0053] Moreover, the above-mentioned metering pump 103 is formed as a device which 
supplies other coatings or liquids (this modification curing agent B) at a branching path 
so that it may mention later. Moreover, the joint section 106 functions as a mixed means 
to supply other coatings or liquids of a metering pump 103 a quantum every, when the 
coating of 1 is supplied to coating supply system way 90 A. 

[0054] In addition, in order to mention as an example the case where the coating which is 
hard to harden after paint is painted and to explain it, he pours a curing agent B into the 
coating A supplied by coating supply system way 90A, and is trying to make it mix in 
this modification. Moreover, since it can apply also when making for example, the 
coating A mix Coating B and supplying the coating of neutral colors to the paint gun 8 
besides this, or metallic coating is carried out, also when pouring in the liquefied agent by 
which aluminum powder was contained in Coating A and making homogeneity mix 
aluminum powder in Coating A, it can apply. 

[0055] A controller 91 is a control section which manages and controls the whole paint 
system. Moreover, a host computer 92 is a control section for directing the mixing ratio 
and paint timing of 2 liquid to a controller 91 . The coating tank 93 of coating supply 
system way 90A is a tank by which it filled up with Coating A, and Coating A supplies 
and stops by the switching action of a control valve 94. Moreover, the curing agent tank 
95 of curing agent supply system way 90B is a tank by which it filled up with the curing 
agent B, and a curing agent B supplies and stops by the switching action of a control 
valve 96. 

[0056] The coating A supplied through a control valve 94 from the coating tank 93 is 



pressurized with the coating control-of-flow pump 97, and is breathed out. Moreover, the 
coating control-of-flow pump 97 is driven with a servo motor 98. Furthermore, as for the 
coating A breathed out from the coating control-of-flow pump 97, a flow rate is measured 
on real time by the flowmeter 99. And a servo motor 98 is driven so that the measurement 
value from a flow meter 99 may be incorporated as a feedback value and a fixed flow rate 
may be breathed out from the coating control-of-flow pump 97. 
[0057] The curing agent B supplied by valve opening of a control valve 96 from the 
curing agent tank 95 is pressurized with the curing agent control-of-flow pump 100, and 
is breathed out. Moreover, the curing agent control-of-flow pump 100 is driven by servo 
motor 101. The curing agent B breathed out from the curing agent control-of-flow pump 
100 flows into cylinder 103 a of the metering pump 103 as a liquid impregnation means 
by valve opening of the control valve 102 by the side of intake. Piston 103b is inserted in 
the interior of cylinder 103 a possible [ sliding ]. 

[0058] Piston 13b moves in the Ya direction by the drive of a servo motor 104. And a 
curing agent B is poured into the interior of cylinder 103a with valve opening of a control 
valve 102. Moreover, if the control valve 105 of a discharge side opens to that piston 13b 
moves in the direction of Yb by the drive of a servo motor 104, and coincidence, the 
curing agent B poured into the interior of cylinder 103a will be breathed out from a 
control valve 105. In addition, the above-mentioned curing agent supply system way 90B 
is opening for free passage between the joint sections 106 and the control valves 105 
which were prepared in coating supply system way 90A. 

[0059] Therefore, the curing agent B breathed out by knockout actuation of piston 13b of 
a metering pump 103 from cylinder 103a is breathed out to the joint section 106. And the 
coating A which passed the flow meter 99 formed in coating supply system way 90A is 
mixed with the curing agent B breathed out from a control valve 105 in the joint section 
106. From the joint section 106, the mixture of the Coating A and the curing agent B 
which were mixed in the joint section 106 is supplied, and the paint gun 8 established 
down-stream sprays mixture on a painted surface-ed (not shown). 
[0060] Moreover, the controller 91 consists of those of CPU108, a servo amplifier 109, 
and a solenoid valve 1 10. CPU 108 directs the drive of each servo motor 98,101,104 
through a servo amplifier 109 based on paint timing data, flow rate data from a flow 
meter 99, etc. which are directed from a host computer 92. Furthermore, CPU 108 carries 
out closing motion control of the solenoid valve 110, and supplies the change signal of au- 
to each control valves 94, 96, 102, and 105 and the paint gun 8 so that it can paint to the 
directed paint timing. 

[0061] Moreover, as shown in drawing 13 , the piston rod 1 13 of a metering pump 103 is 
connected to the ball-thread device 111. Therefore, if the ball-thread device 1 1 1 drives on 
a motor 1 12, piston 103b will move in the Ya direction or the direction of Yb. In 
addition, piston 103a has stopped at the power up to the home position (the inside of 
drawing 13 , right end location of Stroke L). Therefore, if there is piston 103b in addition 
to a home position, a power up will be made to perform processing for which piston 103b 
is moved to a home position. 

[0062] And if piston 103b is in a home position, while opening a control valve 102, a 
control valve 105 is closed. The ball-thread device 1 1 1 drives on a motor 1 12 at 
coincidence, piston 103b is moved in the Ya direction, and the curing agent B breathed 
out from the curing agent control-of-flow pump 100 is poured in into cylinder 103a. If 



piston 103b arrives at the left end location of Stroke L, a control valve 102 will be closed, 
furthermore, if the mixing ratio of paint initiation directions and 2 liquid is directed from 
a host computer 92, a control valve 102 will be closed — a control valve 105 is both 
opened. The ball-thread device 1 1 1 drives on a motor 1 12 at coincidence, piston 103b is 
moved in the direction of Yb, and, thereby, the curing agent B in cylinder 103a is made to 
breathe out to the joint section 106. And a curing agent B is poured and it is made to mix 
with Coating A in the joint section 106. 

[0063] Here, if a flow rate is set to a from Coating A, using as 1 :n the mixing ratio 
directed from the host computer 92, the flow rate of a curing agent B will serve as a/n. 
Moreover, when 2d is carried out for the path of piston 103b and L is carried out for the 
length of stroke, feed-rate v of a piston can be expressed like a degree type. v=a/(nd2pi) - 
- (1) drawing 14 is the sectional view having shown the internal configuration of the joint 
section 106. 

[0064] As shown in drawing 14 , nozzle 106b bent in the shape of L character centering 
on the interior of passage 106a where the joint section 106 was opened for free passage 
by coating supply system way 90 A is inserted. Nozzle orifice 106c of nozzle 106b 
extends so that the axis of passage 106a may be met, and it is carrying out opening 
towards the lower stream of a river. Since nozzle 106b is connected to the downstream 
edge of the above-mentioned curing agent supply system way 90B, the curing agent B 
extruded by piston 103b is supplied. Therefore, in the joint section 106, the curing agent 
B breathed out from nozzle 106b by passage 106a by the amount of passage core where 
the rate of flow is the quickest is mixed. Thus, since the curing agent B with a small 
mixing ratio is gradually mixed in passage 106a to which the coating A with a larger 
mixing ratio is flowing by the quick rate of flow, homogeneity can be mixed. 
[0065] Here, the motor 1 12 of the ball-thread device 1 1 1 drives piston 103b in the 
direction of Yb with the piston feed rate doubled with the mixing ratio directed from the 
host computer 92. And the curing agent B breathed out by knockout actuation of piston 
103b from the control valve 105 is mixed with the mixing ratio instructed to be the 
coating A which passed the flowmeter 99. Furthermore, since it is mixed in the core of 
the coating A which flows passage 106a, the curing agent B breathed out from nozzle 
orifice 106c of nozzle 106b in the joint section 106 is mixed more by homogeneity. Thus, 
the mixture of the Coating A and the curing agent B which were mixed by homogeneity 
with the directed mixing ratio is supplied adequately to the paint gun 8. 
[0066] Drawing 15 is a flow chart for explaining the procedure which a controller 91 
performs. If a power source is switched on as shown in drawing 15 , the location of 
piston 103B will judge whether it is a home position (the inside of drawing 13 , right end 
location of Stroke L) at step SI (a "step" is skipped below). S2 will be processed if there 
is no piston 103b in a home position. 

[0067] In the following S2, piston 103b is moved to a home position. And if the location 
of piston 103b turns into a home position, processing after S3 will be performed. In 
addition, when piston 103b is in a power up in a home position, processing of S2 is 
omitted. In the following S3, it will be in the state waiting for directions (1 :n) of the 
mixing ratio from a host computer 92. Then, by S4, processing after S5 is performed until 
it receives termination directions from a host computer 92. 

[0068] In S5, the control valve 96 of the above-mentioned curing agent B is opened. 
Then, the control valve 102 by the side of intake of cylinder 103a is opened by S6. In the 



following S7, the drive of the curing agent control-of-flow pump 100 of servo motor 101. 
is started. And in S8, piston 103b is moved to the location (the inside of drawing 13 , left 
end location of Stroke L) of L, and a curing agent B is poured into the interior of cylinder 
103a. Since it can be filled up with impregnation actuation of this curing agent B into 
cylinder 103a waiting [ a manipulator ], the time amount concerning a supplement of a 
curing agent B can be saved. 

[0069] In the following S9, the control valve 96 of a curing agent B is closed. Then, the 
control valve 102 by the side of intake is closed by S10. Moreover, the control valve 105 
of a discharge side is opened by SI 1. Furthermore, while opening the control valve 94 of 
Coating A by SI 2, the servo motor 98 of the coating control-of-flow pump 97 is made to 
drive, and it controls so that the coating A of constant flow flows coating supply system 
way 90A based on the flow rate signal measured by the flowmeter 99. 
[0070] In the following S13, feed-rate v of piston 103b is calculated from the mixing 
ratio (1 :n) directed from the host computer 92. And a servo motor 104 is made to drive by 
S15 so that piston 103b may be moved by feed-rate v calculated by S13 until piston 103B 
moves to a home position (the inside of drawing 13 , right end location of Stroke L) by 
S14. 

[0071] Thus, the mixture of the Coating A and the curing agent B which were mixed by 
homogeneity with the mixing ratio directed to the paint gun 8 can be stably supplied by 
maintaining the passing speed of piston 103b at feed-rate v according to the mixing ratio 
(l:n) to which it was directed from the host computer 92. Furthermore, since a curing 
agent B is mixed by Coating A in the joint section 106 prepared as mentioned above just 
before the paint gun 8, time amount after mixing 2 liquid until it is sprayed from the paint 
gun 8 can become short, and before hardening of a coating starts, it can paint, and the 
coating quality considered as hope can obtain. 

[0072] Therefore, even when there is modification of a mixing ratio, it ends as the 
coating which remains between the joint section 106 and the paint gun 8 is discarded, and 
an abandonment coating can stop very a little. Moreover, in the above-mentioned joint 
section 106, since there is no concentration-deviation between 2 liquid, the coating 
quality considered as hope is acquired. In addition, although the above-mentioned 
explanation explained the paint system 90 as that in which a manipulator is carried, it is 
applicable not only to this but a paint facility of manual system 
[0073] 

[Effect of the Invention] Since the coating device which supplies other coatings to the 
branching path of a coating supply system way was prepared like **** according to 
invention of claim 1, it becomes possible to reduce the number of coating tubes, as a 
coating with little number of coats is supplied from the coating device which branched 
from the coating supply system way, and the burden of a robot arm can be mitigated. 
Therefore, the maintainability of a maintenance can be raised while being able to reduce 
the piping man day of a coating tube, since the number of the coating tube constructed 
across along with a robot arm can be decreased. Moreover, the pump of a coating feeder 
and the number of tubes can be made to be able to reduce, and the cost of a paint system 
can be reduced, and an installation tooth space can also be reduced. 
[0074] Furthermore, since the mass of a coating tube is reduced and the load of AMUHE 
is mitigated, the response delay of a manipulator can decrease, the locus precision of 
paint actuation can improve, and paint quality can be raised. Moreover, since a coating 



cartridge is connected to the branching path which branched from the coating supply 
system way and the coating from a coating cartridge or the coating from a coating supply 
system way supplies to it alternatively to a paint gun according to invention of claim 2, it 
becomes possible to reduce the number of coating tubes, as a coating with little number 
of coats is supplied from the coating cartridge which branched from the coating supply 
system way, and the burden of a robot arm can mitigate. 

[0075] Furthermore, by using a cartridge, the amount of waste fluid at the time of 
recoloring can be decreased sharply, and a running cost can be reduced. Moreover, since 
there are few coating tubes, it becomes possible to carry also in a small robot. Moreover, 
since other coatings or liquids of the device prepared in the branching path during supply 
of the coating of 1 by the mixed means on the coating supply system way are supplied a 
quantum every according to invention of claim 3, 2 liquid can be stably mixed with the 
mixing ratio of arbitration. Moreover, since it mixes just before using mixing of 2 liquid, 
deterioration of the quality of the coating after mixing can be prevented. And since paint 
is made to mix a complement on real time, futility of a coating can be made into min. 



[Translation done.] 



